MATHEMATICAL 
AND COMPUTER 
MODELLING 


(Formerly Mathematical Modelling) 


Affiliated with the International Association for Mathematical and Computer Modelling 


EDITORS-IN-CHIEF 
Xavier J.R. Avula 


List of Contents and Author Index 


Volume 10, 1988 


PERGAMON PRESS 


Oxford e New York e Beijing e Frankfurt e Sado Paulo 
Sydney e Tokyo e Toronto 


Ervin Y. Rodin 
: 
cE 
2, 
SE 


MATHEMATICAL 
AND COMPUTER 
MODELLING (Formerly Mathematical Modelling) 


Editors-in-Chief 
Ervin Y. Rodin 


Department of Systems Science and 
Mathematics 

Box 1040, Washington University 

St Louis, MO 63130, U.S.A. 


rodin@rodin.wustl.bitnet 


Xavier J.R. Avula 
Department of Engineering Mechanics 
University of Missouri-Rolla 

Rolla, MO 65401, U.S.A. 


Editorial Board 

Rutherford Aris 

University of Minnesota, Minneapolis 
H.T. Banks 

Brown University, Providence, R.I. 


Martin Braun 

Queens College, New York 
yhbqc@cunyvm 

Roger W. Brockett 

Harvard University, Cambridge, Mass. 


Colin W. Clark 
University of British Columbia, Vancouver 


G.B. Dantzig 

Stanford University, Calif. 
or.dantzig@sierra.stanford.edu 
John U. Farley 

Columbia University, New York 


R. Glowinski 
University of Houston, Texas 
H.S. Green 
University of Adelaide, South Australia 
Kelvin@COMSCI.ACSNET 
(Australia) 
Frank Harary 
New Mexico State University, Las Cruces 
J.N.R. Jeffers 
Institute of Terrestrial Ecology, England 
Rudolf E. Kalman 
Swiss Federal Institute of Technology, Zurich, 
Switzerland 
Herbert Keller 
California Institute of Technology, Pasadena 
Murray S. Klamkin 
University of Alberta, Edmonton 
M.D. Kruskal 
Princeton University, N.J. 
H.K. Kuiken 
University of Technology, Eindhoven, 
The Netherlands : 
Roger E. Levien 
Xerox Corporation, Stamford, Conn. 
Simon A. Levin 
Cornell University, Ithaca, N.Y. 
William F. Lucas 
Claremont Graduate School, Calif. 


N. Metropolis 
Los Alamos Scientific Laboratory, N.M. 


William F. Miller 
SRI International, Menlo Park, Calif. 


J.C.J. Nihoul 

Université de Liege, Belgium 

OMNET J. NIHOUL 

James J. O’Brien 

Florida State University, Tallahassee 

J.OBRIEN/OCEAN (OMNET) 

obrien@fsu.bitnet (BITNET) 

Hans Oestreicher 

Aerospace Medical Research Laboratory, 
Ohio 

Edward C. Posner 

California Institute of Technology, Pasadena 

Ilya Prigogine 

University of Brussels, Belgium 

C.R. Rao 

University of Pittsburgh, Pa 

Fred S. Roberts 

Rutgers University, New Brunswick, N.J. 

Robert Rosen 

Dalhousie University, Halifax, Nova Scotia 

Gian-Carlo Rota 

Massachusetts Institute of Technology, 
Cambridge 

Thomas L. Saaty 

University of Pittsburgh, Pa 

Stephen Smale 

University of California, Berkeley 

Jerome Spanier 

Claremont Graduate School, Calif. 

Lynn Arthur Steen 

St Olaf College, Northfield, Minn. 

T.J. Tarn 

Washington University, St Louis, Mo. 

Samuel C.C. Ting 

Massachusetts Institute of Technology, 
Cambridge 

H. von Gierke 

Yellow Springs, Ohio 

Lotfi Zadeh 

University of California, Berkeley 

O.C. Zienkiewicz 

University College, Swansea, Wales 

H.-J. Zimmerman 

Rheinisch-Westfalische Technische 
Hochschule, Aachen, F.R.G. 
Zimerman@DACTHS1.BITNET 


Book and Survey Editor 


D.N.P. Murthy, Department of Mechanical Engineering, University of Queensland, 


St Lucia, Brisbane, Qid 4067, Australia 


E4MURTHY 


Editorial Assistant 
Patricia A. Busch 
University, St Louis, MO 63130, U.S.A. 


, Department of Systems Science and Mathematics, Box 1040, Washington 


Publishing Office: Journals Production Unit, 
Pergamon Press plc, Hennock Road, Marsh 
Barton, Exeter, Devon EX2 8NE, England 
[Tel. (0392) 51558; Telex 42749]. 


Subscription and Advertising Offices: Enquiries 
from customers in North America should be 
sent to Pergamon Press Inc., Maxwell House, 
Fairview Park, Elmsford, NY 10523, U.S.A.; 
and from the rest of the world to Pergamon 
Press plc, Headington Hill Hall, Oxford OX3 
OBW, England (0865) 64881]. 


Published Monthly. Annual institutional subscrip- 
tion rate (1989), DM1045.00; two-year institu- 
tional subscription rate (1989/90), DM1985.50. 
Personal subscription rate for those whose library 
subscribes at the regular rate (1989), DM185.00. 
Members of the AMS/MAA, SIAM, IAMCM 
and SES may order personal subscriptions at a 
concessional rate; details of these rates are avail- 
able upon request. Prices are subject to change 
without notice. 


Microform subscriptions and back issues. Back 
issues of all previously published volumes are 
available direct from Pergamon Press. Back 
issues of Pergamon journals in microform can be 
obtained from: UMI, 300 North Zeeb Road, 
Ann Arbor, MI 48106, U.S.A. 


Copyright © 1988 Pergamon Press plc 


It is a condition of publication that manuscripts sub- 
mitted to this journal have not been published and will 
not be simultaneously submitted or published elsewhere. 
By submitting a manuscript, the authors agree that the 
copyright for their article is transferred to the publisher 
if and when the article is accepted for publication. 
However, assignment of copyright is not required from 
authors who work for organizations which do not per- 
mit such assignment. The copyright covers the exclusive 
rights to reproduce and distribute the article, including 
reprints, photographic reproductions, microform or any 
other reproductions of similar nature and translations. 
No part of this publication may be reproduced, stored in 
a retrieval system or transmitted in any form or by any 
means, electronic, electrostatic, magnetic tape, mech- 
anical, photocopying, recording or otherwise, without 
permission in writing from the copyright holder. 


Photocopying information for users in the U.S.A. 

The Item-fee Code for this publication indicates that 
authorization to photocopy items for internal or per- 
sonal use is granted by the copyright holder for libraries 
and other users registered with the Copyright Clearance 
Center (CCC) Transactional R 
the stated fee for copying beyond “that permitted by 
Section 107 or 108 of the U.S. Copyright Law is paid. 
The appropriate remittance of $3.00 per copy per article . 
is paid directly to the Copyright Clearance Center Inc., 
27 Congress Street, Salem, MA 01970. 


Permission for other use. The copyright owner's consent 
does not extend to copying for general distribution, for 
promotion, for creating new works, or for resale. 
Specific written permission must be obtained from the 
publisher for such copying. 

The Item-fee Code for this publication is 

0895-7177/88 $3.00 + 0.00 


E. Y. Rodin and 
X. J. R. Avula 


R. Kleyle and A. de Korvin 
G. J. Butler and P. Waltman 


P. L. Antonelli and 
J. M. Skowronski 


P. L. Antonelli and 
J. M. Skowronski 


R. L. Hinrichsen and 
A. N. Palazotto 


A. H. Louie and R. C. Pierce 
Educational Mathematical 


Modelling Modules 
E. Y. Rodin and N. J. Taber 


T. L. Saaty 


R. K. Kennedy and D. Lee 


K. Jeyachandran and 
V. Ganesan 


S. H. Foust and K. P. Chong 


M. S. Hamid, H. N. Sabbah 
and P. D. Stein 


K. Davey, M. F. Werby, 
G. J. Tango and 
G. C. Gaunaurd 


Educational Mathematical 
Modelling Modules 
E. Y. Rodin, J. Rosenbluth 


and R. Oppenheim 


LIST OF CONTENTS 


Number 1 
Editorial 


Martingale properties of an information—feedback loop 


Persistence in three-dimensional Lotka—Volterra systems 


Identification of states and parameters in a model of 
starfish predation on coral 


Adaptive identification of environmental stress for the 
management of plant growth 


Use of a cubic spline function in finite elements 


Mathematical models of human exposure to air pollutants 


Yeast growth modelling in a laboratory 


Software Survey Section 


Number 2 
Editorial 
A finite-difference solution to a mixed-type partial 
differential equation: an ocean dynamic motion model 


Numerical modelling of turbulent flow through conical 
diffusers with uniform and wake velocity profiles at the inlet 


Parametric investigations for extrapolation of a log-linear 
creep model 


Effects of focal thickening on leaflet stresses in a closed 
bioprosthetic valve: computations based upon a 3-D linear 
model 


Null field integral techniques in scattering problems 


A mathematical model of baseball applicable to managerial 
decisions 


1 

27 

4 

. 
i 

= 

- 


E. Y. Rodin, J. Cowley, 
K. Huck, S. Payne 
and D. Politte 


L. F. Olsen 


B. H. Arve and A. I. Liapis 


J. E. Ahiquist 


R. S. Kanwar, Z. Shahvar and 


J. L. Baker 


H.-W. D. Chiang and 
S. Fleeter 


I. Bonzani, R. Monaco and 
M. G. Zavattaro 


Educational Mathematical 
Modelling Modules 


E. Y. Rodin, S. Peery, 
B. Golub, M. Lucarelli, 
T. Frank and M. Butler 


E. Y. Rodin, K. F. W. Lee 
and J. Rosenbluth 


H. T. Lau 


J. K. Cline 


G. E. Martin and 
L. D. Pankoff 


H. Khademian 


K. A. Masavetas 


Developing a strategy for “Battleship” 


Software Survey Section 


Number 3 


Poliomyelitis epidemics in Denmark over the period 
1928-1958 were chaotic 


Oxygen tension profiles in tumors predicted by a diffusion 
with absorption model involving a moving free boundary 


Principal component analysis of vector-valued functions of 
four dimensions 


Use of models to simulate the effects of agricultural 
practices on nitrate loss with drainage water 


Prediction of loaded airfoil unsteady aerodynamic gust 
response by a locally analytical method 


A stochastic model in continuum mechanics: time evolution 


of the probability density in the random initial boundary- 
value problem 


A Monopoly Trade Index 


A species interaction model 


Software Survey Section 


Number 4 


Modelling and simulation of communications network 
planning 


M-on-N engagement simulation 

Optimal customer decisions in a G/M/c queue 
Catastrophe theory: an application to a business cycle 
model 


Mathematica! properties common in all mechanism models 
of chemical reactions 


iv 


145 
| 
207 
219 
| 
243 
257 


Educational Mathematical 
Modelling Modules 

E. Y. Rodin and 

R. T. Williams 


E. Y. Rodin, R. Greenberg 
and B. Nelson 


Editorial 
E. Y. Rodin 


S. Khasnabis and 
M. J. Cynecki 


J. A. Adam 


C. H. Cooke and 
K. S. Fansler 


M. J. Small and C. A. Peters 


A. de Palma and C. Lefevre 
C. P. Kwong 
S. Tauber 


Brief Notes 
S. Tauber 


S. Tauber 


Deterministic chaos and fractal attractors as tools for 
nonparametric dynamical econometric inference: with an 
application to the Divisia monetary aggregates 


A matrix mocel of population growth 
Matrix methods of approximating classical predator—prey 
problems 


Software Survey Section 


Number 5 


The importance of being Robert Maxwell: an appraisal 
Development of parameters of multinomial logit models 
Complementary levels of description in applied 
mathematics—III. Equilibrium models of cities 


A mathematical model of early-time blast attenuation for 
one-chamber axisymmetric mufflers 


Public policy model for the indoor radon problem 
Population systems with (non-)extensive interaction rates 
Frequency-domain stability analysis of population control 


A polydrix model for air pollution 


Air pollution and ventilation in a deep valley 

Economic modelling by lump algebras 

Software Survey Section 

DAFNE (Data Analysis For Nonlinear Estimation), con- 
tributed by V. G. Dovi; PASSAGE, contributed by D. 
Walker 


Announcement 


Number 6 


When to combine group judgments and when not to in the 
Analytic Hierarchy Process: a new method 


How fast can fast food be served? 


Vv 


W. Barnett and P. Chen 275 Bo 

299 

307 

321 
349 
359 
367 : 
7 
385 
389 

I 

M. Mesterton-Gibbons 0S 


R. Starkermann 
D. A. Malueg and J. L. Solow 


Y.-H. Hsieh 


A. H. M. Terpstra 


T. L. Cromer 


R. B. King 


M. de la Sen 


M. de la Sen 


J. W. Chen, J. W. Clark and 
K. E. Kiirten 


J. M. Montagna and 
O. A. Iribarren 


J. G. Mulligan 
H. Greiner 


Social entropy, enthalpy, exergy and disergy in examples 


Exhaustibility and the durable-goods monopolist 


The phenomenon of unstable oscillation in population 
models 


Determination of kinetic parameters of plasma very-low- 
density, intermediate-density and low-density lipoproteins 


Harvesting in a seasonal environment 

Topological aspects of immunological control networks 
Mathematical Modelling Reports 

Books Received 


Software Survey Section 


Number 7 


Fundamental properties of linear control systems with 
after-effect—I. The continuous case 


Fundamental properties of linear control systems with 
after-effect—II. Extensions including the discrete case 


Modelling of neural systems in continuous time 

Optimal resolution sequence of problems modeled by 
directed graphs 

Economies of scale for the GI/G/c queuing model 


Computing complex chemical equilibria by generalized 
linear programming 


Software Survey Section 


Number 8 


Acquisition of design knowledge from examples 
System closure and dynamicai degeneracy 


Pressure waveforms that minimize work on the lung 
parenchyma 


Nonintegrable aesthetic field theory 


Theory of compressible irrotational flows including heat 
conductivity and longitudinal viscosity 


vi 


409 
445 
451 
471 
R. Rosen 555 
M. Muraskin 7 
R. 
S. R. Kennon 
a 


K. A. Masavetas 
S. P. Sinha and 
P. D. Murarka 


P. Chen 


Y. Yavin and E. E. Jacobs 


R. Monaco 


H.-S. Yan and C.-H. Hsu 


W. Slowikowski 


H. Strelec and R. Viertl 
J. Mote, D. L. Olson 
and M. A. Venkataramanan 


K. A. Masavetas and 
F. Roumpani-Kalantzopoulou 


C. A. Estrada-Gasca 
and M. H. Cobble 


W. F. D. Theron 
and J. M. de Villiers 


W. Y. Tan 


A. Haimovici 


New dynamic programming models of fisheries manage- 
ment 


Leak detection, timing, locatior. and sizing in gas pipelines 


Software Survey Section 


Number 9 


The problem of alternative formalisms for the mathe- 
matical foundation of Chemical Thermodynamics 


Computer-aided design of hydraulic press structures 
Multiperiodicity and irregularity in growth cycles: a con- 
tinuous model of monetary attractors 


Reaching a protected target site under detection-time 
constraints 


The physical—mathematical modelling of the state of a 
two-phase system 


Contracted graphs of kinematic chains with multiple joints 
Quantizations of questionnaires 


Software Survey Section 


Number 10 


Estimation of power-type acceleration functions in life 
testing 


A comparative multiobjective programming study 
Categories and functors which characterize chemical 
reactions, their kinetics and mechanism 


Linear and nonlinear transient heat conduction in nuclear 
waste repositories 


Faster than gravity accelerations and the resulting 
trajectories in a sliding particle and wedge system 


Some mixed models of carcinogenesis 


An ecological system depending on ages and diffusion 


vii 


W. J. Turner and 60D 
| N. R. Mudford 
637 
647 
697 
| 
|_| 


R. Balocchi, A. Macerata, 
C. Carpeggiani, M. Emdin, 
A. Benassi and A. L’Abbate 


R. S. R. Gorla and A. Chulya 


C. A. Moore 


G. Naadimuthu and E. S. Lee 


P. M. Rao 

W. H. Heil, 

B. Cushman-Poisin 
and J. J. O’Brien 


S. Tauber 


Mathematical Modelling Reports 
Software Survey Section 


Announcement 


Number 11 


A spectral approach for heart rate fluctuations analysis 


Variational solution for unsteady heat transfer in boundary 
layer flows 


An analysis approach optimizing theory and observation 


Stochastic modeling and optimization of water resources 
systems—II. The Poteau River basin 


Mathematical model for unsteady ciliary propulsion 
Realizing two-dimensional, continuous directed fields by 
vector fields and an algorithm to remove dichotomous 
ambiguity in a discrete field 

A holistic model for biological mass exchange 

Software Survey Section 


Announcement 


Number 12 


Supercomputer simulation of sessile and pendent drops 


Trade imbalance in an input-output model 


Mathematical modeling and control of large space 
structures with multiple appendages 


Systems of first-order chemical reactions 
Generalized estimates for performance sensitivities of 
stochastic systems 


The quantitative classification of dermatoglyphic structures 


I c 
199 
839 
853 
863 
I 
D. Greenspan 
E. Dietzenbacher 883 
N. U. Ahmed 891 
and S. K. Biswas 
D. Summers 901 
and J. M. W. Scott 
J. Kreimer 911 
J, Bélair 


D. H. Gensch Issues and advances in product 
and R. G. Javalgi marketing research 


Software Survey Section 


Announcement 


positioning models in 
3 


